Effects of long-term optimization and short-term deterioration of glycemic control on glucose counterregulation in type I diabetes mellitus.
To assess the effects of glycemic control on glucose counterregulation, rates of plasma glucose recovery from hypoglycemia and counterregulatory hormonal responses were studied in 18 C-peptide-negative patients with insulin-dependent diabetes mellitus (IDDM) before and after either improvement, no change, or deterioration in glycemic control. Hypoglycemia was induced by an i.v. insulin infusion (30 mU/m2 X min for 1 h) after maintenance of euglycemia overnight with i.v. insulin. In 13 patients with long duration of IDDM (9 +/- 0.5 yr, mean +/- SEM) and initially poor glycemic control (mean diurnal blood glucose, MBG 199 +/- 8 mg/dl, ketoamine-HbA1 12.4 +/- 0.2%; nondiabetic subjects 104 +/- 4 mg/dl and 6.8 +/- 0.09%, respectively), rates of plasma glucose recovery from hypoglycemia (0.30 +/- 0.01 versus 0.60 +/- 0.01 mg/dl X min in nondiabetic subjects, P less than 0.001) and plasma glucagon (AUC 0.56 +/- 0.09 versus 6.3 +/- 0.50 ng/ml X 150 min in nondiabetic subjects, P less than 0.01) and epinephrine (AUC 16.9 +/- 0.2 versus 25.7 +/- 0.2 ng/ml X 150 min in nondiabetic subjects, P less than 0.001) responses to hypoglycemia were impaired. Intensive therapy (three daily injections of insulin) instituted in 7 out of 13 IDDM patients for up to 9 mo improved MBG (124 +/- 6 mg/dl, P less than 0.01) and ketoamine-HbA1 (7.9 +/- 0.02%, P less than 0.01) but not rates of plasma glucose recovery (0.31 +/- 0.01 mg/dl X min) and plasma glucagon (AUC 0.69 +/- 0.07 ng/ml X 150 min) and epinephrine (AUC 14.9 +/- 0.17 ng/ml X 150 min) responses.(ABSTRACT TRUNCATED AT 250 WORDS)